Alterations in cardiac gene expression during ventricular remodeling following experimental myocardial infarction.
Following myocardial Infarction (MI) the heart undergoes a process of remodeling characterized by considerable hypertrophy of the non-infarcted myocardium. We have recently characterized the molecular basis of key electrophysiologic alterations that may provide insight into the arrhythmogenecity of post-MI remodeled hypertrophied myocardium. To further characterize other key alterations in the pattern of cardiac gene expression in a time-dependent manner, we have measured mRNA and immunoreactive protein levels of selective cardiac genes in the remodeled hypertrophied left-ventricular (LV) myocardium of rats, 3 and 21 days after left-coronary ligation and compared the results with sham-operated rats. RNase protection assay was performed to assess the expression of c-fos, atrial natriuretic factor (ANF), brain natriuretic factor (BNF), alpha2/3 isoform of Na-K ATPase, cardiac alpha/beta isoform of myosin heavy chain (MHC). Compared to the sham group, the expression of c-fos was increased 10-fold (P<0.02) in the MI group on day 3, but unlike other overload hypertrophy models, the expression remained elevated by three-fold on day 21. Similar to other overload models, the ANF and BNF expression increased significantly. No alterations were observed in the expression of cardiac alpha-actin. There was reexpression of the fetal isogene form of MHC and Na-K ATPase after MI. The beta-MHC mRNA levels, the fetal isoform of MHC, returned to basal levels after 21 days. After an initial five-fold decrease the adult isoform of alphaNa-K ATPase, alpha2 Na-K ATPase mRNA, returned to control levels and similar changes were seen in the corresponding protein levels. These findings indicate that during LV remodeling and hypertrophy following MI, there is an upregulation of early response genes and fetal isogene expression. The pattern of activation, however, is distinct from that observed in other overload models, indicating the possible involvement of alternate signal transduction pathways.